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“A deficiency of iron is the most frequent cause of 
anemia in children, and the most common nutritional 
deficiency in children in the United States.”! 


Small daily doses of Fer-In-Sol “were sufficient to main- 
tain hemoglobin values at a constant level throughout 
the latter half of infancy in all [37] full-term infants.” 


For specific protection against iron deficiency, Fer-In-Sol 
provides iron only—as ferrous sulfate—in an acidulous 
vehicle for better absorption. It is well tolerated. And 
its pleasant citrus flavor makes it readily acceptable to 
young children. 
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for specific protection against iron deficiency... 


® 
F er = I n-Sol iron in a drop for infants and children 


Fer-In-Sol is supplied in 15 cc. and 
economical 50 cc. bottles with unbreak- 
able plastic ‘Safti-Dropper’ calibrated 
for easy dosage measurement. 


Each 0.6 cc. contains about 1 grain fer- 
rous sulfate. A 0.3 cc. dose supplying 
7.5 mg. iron provides the full Recom- 
mended Daily Allowance for children 
up to 4 years. 


(1) Diamond, L. K.; Smith, N. J., and Vaughan, 
V. C., Ill, in Nelson, W. E.: Textbook of Pediat- 
rics, ed. 6, Philadelphia, W. B. Saunders Com- 
pany, 1954, p. 962. (2) Niccum, W. L.; Jackson, 
R. L., and Stearns, G.: A.M.A. Am. J. Dis. 
Child. 86 :553, 1953. 
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PINEALOMA WITH ASSOCIATED HYPERNATREMIA 
AND SYMPTOMS OF ANOREXIA NERVOSA 
Margaret Nicholson, M.D.*, Hans Keitel, M.D.t, Jonathan Williams, 


M.D.{, Frances Millican, M.D.§, Reginald 8. Lourie, M.D.4], Joseph 
M. LoPresti, M.D.|| Harold Stevens, M.D.**, Grace H. Guin, M.D.ff. 


In this unusual case, a rare brain tumor, a pinealoma, infiltrated the 
pituitary, giving rise in the patient to symptoms of anorexia nervosa which 
led to severe hypernatremia. 

The case report and discussion occurred prior to surgery. 


CASE REPORT 


C. M., a 9 year old white girl, was admitted to the hospital on August 3, 1955, 
because of marked malnutrition, a high fever, and a semi-comatose state. Pyrexia 
was first noticed about 2 weeks before admission and was accompanied by pyuria 
which apparently was not treated. In the next two weeks she rapidly became worse, 
refused all food and water, and became progressively more irritable. She did not 
vomit, but on the eighth day before admission she complained of abdominal cramps 
and had diarrhea for one day. One day before admission she was admitted to a con- 
valescent home where she lapsed into a semicomatose state. 

The past history revealed that the delivery and neonatal period were normal. 
She was the first of 5 children, and apparently developed normally mentally and 
physically until about 114 years before admission, when she stopped growing, failed 
to gain weight, and required no further change in the size of her clothes. She had 
always been an ‘“‘A’’ student. Her appetite had always been poor, but she usually 
ate a well balanced diet with coaxing. Four months before admission she had trouble 
swallowing, and since then she had not eaten her school lunch. Her mother started 
forcing food, and gave the child 3 or 4 multiple vitamin tablets daily for one month 
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prior to admission. Two months before admission the child became very lethargic 
and instead of reading or painting, spent her time sleeping. Prior to 8 months before 
admission she would get up 4 to 6 times a night to drink water, but since then she 
usually slept throughout the night. She had worn glasses since the age of 2 years. 
The family history revealed that the child’s mother had tuberculosis of the breast 
3 years before the child’s admission. No family follow-up had been attempted. 

On admission the physical examination revealed a temperature of 104°F., a pulse 
of 135 per minute (regular), and respirations 52 per minute (shallow and regular) 
Her weight was approximately 30 pounds. She was acutely and chronically ill and 
semicomatose. Her skin was pale, hot and moderately dehydrated, and her lips were 
dry and cracked. The sclerae were bluish, but the eyes otherwise were essentially 
normal. There was a venous pattern on the chest. The heart sounds were faint, but 
the heart was otherwise normal. Kernig’s and Babinski signs were negative. The 
deep tendon reflexes were hypoactive. That evening she seemed moribund with in 
audible heart sounds although faint twitching and respirations continued. Her pulse 
soon returned and she began talking deliriously. 

The admission hemogram showed a hemoglobin of 11.2 gm. per 100 ml.; a total 
leukocyte count of 5,400 per cu. mm., with 33 per cent segmented forms, 64 per cent 
lymphocytes, 2 per cent atypical lymphocytes, and 1 per cent monocytes. The total 
eosinophil count was 60. A spinal tap showed 12 WBC, mostly lymphocytes, 200 RBC, 
a total protein of 150 mg. per 100 ml., and sugar of 80 mg. per 100 ml. Admission urine 
showed a reaction of 4.5, specific gravity of 1.018, 30 mg. per 100 ml. of albumin, 
numerous pus cells and 5-7 hyaline casts per HPF. The fasting blood sugar was 78 
mg. per 100 ml., the blood urea nitrogen 50 mg. per 100 ml., carbon dioxide combining 
power 32 volumes per cent, serum sodium 180 mEq. per liter, serum chlorides 150 
mEq. per liter, and serum potassium 4.4 mEq. per liter. Chest x-ray on admission 
showed normal lung markings and a very small cardiac silhouette. A blood culture 
was negative. 

Intravenous fluids were started, and after partial correction of the acidosis and 
dehydration, a blood transfusion was given. On the day after admission the carbon 
dioxide combining power was 49 volumes per cent, the blood urea nitrogen 30 mg. 
per 100 ml., serum sodium 180 mEq. per liter, serum potassium 3.8 mEq. per liter, 
and serum chlorides 138 mEq. per liter. A tuberculin patch test and later a PPD 
intermediate strength were both negative. 

No antibiotics were administered until 2 days after admission, before which time 
2 more blood cultures and a urine culture were reported negative. Intravenous fluids 
were continued for the first four days of hospitalization and then gavage feedings 
were used intermittently. An electrocardiogram on the third hospital day showed 
generally low flat T waves suggestive of a marked electrolyte imbalance in the 
direction of hypokalemia. On August 9, the sixth hospital day, further blood studies 
revealed a blood urea nitrogen of 20 mg. per 100 ml., serum chlorides 113 mEq. per 
liter, serum sodium 158 mEq. per liter, serum potassium 3.4 mEq. per liter, serum 
phosphorus 3.7 mg. per 100 ml., and serum calcium 10 mg. per 100 ml. Because of loose 
to watery stools after the third hospital day a stool culture was taken 1 week after 
admission, and was reported as revealing no pathogens. The loose stools recurred at 
intervals during her hospitalization. A few days after admission her deep tendon 
reflexes became hyperactive, there was resistance to neck flexion, and her pupils 
were mydriatic and sluggish. It was felt by some that she presented a picture of 
meningoencephalitis of either viral or metabolic origin. 

Skull x-rays on August 13, and an intravenous pyelogram on August 18 were nor- 
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mal. A pneumoencephalogram was performed on August 20 because of the appearance 
of bilateral optic atrophy first noted about 1 week after admission. The ventricular 
system was well outlined and somewhat dilated, particularly the third ventricle 
which was also in a slightly higher position than usual; no ventricular shift was 
noted. There was some increase of air over the sulci, but no other abnormalities were 
reported. Spinal fluid removed at the time of the pneumoencephalogram showed 9 
WBC per cu. mm., 68 mg. of sugar per 100 ml., and 66 mg. of protein per 100 ml. The 
colloidal gold and Wassermann tests were both negative. Urine at various times 
showed specific gravities of 1.002 to 1.030, small amounts of albumin intermittently 
(0 to 30 mg. per 100 ml.), a variety of casts and occasional pyuria. 

The child ran a continued fever throughout the 4 week hospitalization and al- 
though there was a gradual decline, the temperature never remained normal for 
more than 8 hours. Peaks were 104 to 105 degrees during the first week, and 101 to 
102 degrees during the last week. There was a short generalized convulsion on the 
fifth hospital day. Because of the tremendous fluctuation in mood, occasional inco- 
herence in speech, and lack of contact with her environment even when she did not 
seem delirious with fever, the psychiatric department was consulted. It was felt 
by them that the child showed great hostility and panic about bodily harm, both of 
psychotic proportions, leading to refusal to eat. It was felt that she needed intensive 
psychotherapy to determine just how much of her behavior was related to her present 
illness, and how much to her past history. However, after only a few interviews, the 
child was discharged on August 30, 1955, against the advice of her physician. 


DISCUSSION 


Dr. LoPresti: 


On the day of admission I instilled some 10 per cent phenylephrine in 
the patient’s eyes and examined the eyegrounds which were normal. Dr. 
Nicholson tells me that since discharge the child is rapidly becoming blind. 
When she left here she could read printing but she now cannot see even a 
table or a chair. 


Dr. Keitel: 

None of us is 100 per cent certain of the diagnosis of this child’s condi- 
tion even now. My chief interest in the case was in the sustained hyper- 
natremia the patient had while hospitalized. Marked hypernatremia usually 
results from either water deprivation or abnormal water loss in the urine, 
as seen in diabetes insipidus, or a marked increase in insensible water loss 
as ssen during hyperpyrexia in hot weather. Diabetes insipidus was fairly 
well ruled out by the presence of urine specific gravities above 1.020, but 
since gravity values as high as these have been reported in some patients 
with diabetes insipidus, it seemed appropriate to ascertain the osmolarity 
of her urine during thirsting. This was done and a value of 781 milliosmoles 
was found. Such a high value is not found in patients with complete diabetes 
insipidus. Therefore, the hypernatremia probably was not due to either 
extensive pituitary or renal disease. This places the problem in the cate- 
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gory of water intake versus water output. The possible events which led to 
the patient’s acute illness may have been as follows: first, the presence since 
an early age of anorexia nervosa; severe nutritional dwarfism is an associ- 
ated condition which could accompany anorexia of long duration. Secondly, 
just prior to admission, the patient developed a gastrointestinal infection, 
possibly of viral etiology, which resulted in inability to drink water. The 
weather had been very hot, and in the face of her poor body protoplasmic 
reserves, an inability to drink and a very high insensible water loss, water 
deficiency and hypernatremia developed. Whether the subsequent cerebral 
symptoms, manifested by semipsychotic behavior and rapidly developing 
optic atrophy, resulted from hypernatremia, encephalitis, or some nutri- 
tional deficiency can not be stated with assurance. 


Dr. Williams: 


First of all, let me say that no one who saw this child and her mother 
could doubt that there were strong psychiatric overtones. I strongly believe 
that the child is exhibiting to a great degree manifestations of hostility. 
In addition, however, it will be noted from the history that this child had 
an excessive water intake and that the water intake for some reason or 
other dropped off. This was somewhat suggestive of polydipsia which might 
be associated with a polyuria and diabetes insipidus. If the water intake 
dropped off it might set up the train of events which Dr. Keitel spoke of 
insofar as water loss in the development of hypernatremia is concerned. 
There was a very lucid article some months ago by Finberg and Harrison” 
about hypernatremia and following that article, hypernatremia was found 
to be a very common disorder in Children’s Hospital. A number of cases 
were diagnosed and observed and numerous central nervous system symp- 
toms were attributed to the hypernatremia as described in the article. 
Degeneration of the central nervous system, optic atrophy, convulsions, all 
were attributed to this condition. There was also an article published in 
Scandinavia concerning hypernatremia®’, or as it was/referred to, extra- 
cellular hyperosmolarity, following cerebral lesions. The author referred 
to various cerebral lesions which were capable of producing hyper- 
natremia (not the other way around) including contusions, vascular cat- 
astrophes, tumors, encephalitis, post-operative sequelae, and insulin shock. 
Most lesions in question were in the frontal lobe, hypophyseal and hypo- 
thalamic region. They described some 27 patients that they had observed. 
It is interesting to note that concurrent with this child’s admission to this 
hospital we operated on another child with a marked hypernatremia from 
whom we removed a glioblastoma of the frontal lobe. 

Insofar as the eyes are concerned, we have Dr. LoPresti’s assurance that 
the eyegrounds were normal on admission. It was perhaps seven or eight 
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days after the child was admitted to the hospital that I saw her for the first 
time and there was unquestioned optic atrophy. Vision did not seem appre- 
ciably affected, with due allowance for our inability to test accurately this 
very sick child lying in bed. She was what I and many pediatricians call a 
Lorain type of dwarf, rather small boned, and with a symmetrical type of 
dwarfism. We noted that the spinal fluid total protein was 150 mg. per 100 
ml. on admission, entirely too elevated even to be accounted for by some 
200 red cells in the spinal fluid. Subsequently the spinal fluid protein was 
55 mg. per 100 ml. which was still elevated. This child had some process 
going on in her central nervous system which might well be tied to the 
progressive optic atrophy and to the elevated spinal fluid pressure. Of 
course, many things can cause convulsions. A pneumoencephalogram was 
done, and reveals, in my opinion, a finding of the greatest importance: 
elevation of the third ventricle. We had hoped to confirm the suspicion 
generated by this air study by doing an arteriogram. It is my firm belief 
that this child has a craniopharyngioma which is pressing upward on the 
frontal lobe and contributing in some degree to the psychiatric manifes- 
tations as well as the metabolic imbalance by pressure on the anterior part 
of the hypothalamus, the locale of nuclei which control fat and carbohydrate 
metabolism. Unfortunately, the child was discharged before angiography 
could be done. Now the argument might be raised that there is no calci- 
fication present characteristic of a craniopharyngioma. Calcification occurs 
in a craniopharyngioma in only 70 per cent of cases. There also does not 
need to be any distortion of the sella turcica, but above all, the remark that 
this child now can no longer see where she is going means to me that she 
has a brain tumor of the supra-hypophyseal region and should be operated 
upon. Without operation this child shall surely die within the next two or 
three months. 


Dr. Millican: 


I first saw this patient on the 19th of August, at which time I was called 
by Dr. Keitel who felt that there were large psychiatric elements in her 
refusal to eat in the hospital. Our psychiatric social worker interviewed 
both parents the day before the child was discharged against medical advice, 
and I also interviewed the mother. I tried to see the child once or twice a 
day on the wards in an attempt to establish some sort of therapeutic rela- 
tionship with her. I also worked with the mother and the nursing personnel 
in an attempt to work out some way by which this child would not get 
into her marked conflict about eating. When she got to the place where she 
was in enough contact to know, she would ask for certain things to eat 
and then when they were presented to her at the cost of great personal 
sacrifice to some of the people who were so interested in getting her to eat, 
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she would refuse to eat. Because of her physical condition and because of 
blindness it was not possible to let her raid the icebox secretly as we do in 
some of these cases, but we did try to have special things that she liked to 
eat around and let the child reach for them or ask for them. The mother 
listened to our suggestions that she not force the child to eat but tried to 
give her things when she wanted them. The early feeding of this child seems 
to be not remarkable; she was weaned from the breast when she was 7 
months old and to the cup completely by the time she was 9 months of age. 
The doctor felt at the time that the mother had lost too much weight in 
nursing the infant and that the child was not being properly nourished 
because of this. Although she was always described as a slow eater, the 
feeding difficulty with the child was not marked apparently until April or 
May of this past year. 

She is, as was stated, the oldest of 5 children. She is the favorite of her 
father because of her intelligence and has been the one who has accompanied 
him when he has visited out of the house. He has been quite proud of his 
4 daughters, likes to dress them all alike, and brings them presents in 
preference to his son. He apparently sees them as some extensions of him- 
self, which give him an added feeling of prestige. He already had this child’s 
career in mind for her since she was intelligent and rather plain looking, and 
wore glasses. He thought probably that she would be the daughter that 
should be a nun and that she ought to go into educational administration. 
Part of his play with the children would be to sit down when he came home 
in the evening and give a nickel to the first one of the girls who could give 
him a kiss when he came in. The patient was jealous of the other children 
in relation to her father and she was one of the children who apparently 
handled least well his absences from the home. 

This child did very well in school. The family came from the midwest 
originally. In October 1954 the father came to Maryland, and the family 
remained in the midwest until January 1955. He visited home only twice 
during this period. The patient talked incessantly to him when he did come 
home and then stopped herself because she knew her daddy did not want 
her to tell the same stories over and over again. She was the only one of 
the children who would not ask him when he was going to leave. When 
he went south to a new job in April of this year, she did not do well again. 
Her mother felt there was a marked change in the patient after her father 
left home, in the fall of 1954. She would not do things she had previously 
done like spending a night with the grandparents. Again, when the family 
came here in January 1955 she had a great deal of difficulty relating to other 
children in the school, talked mostly to her sisters or the older children and 
would not go out and play. In May her teachers reported to the mother 
that she was falling asleep in the classroom 3 or 4 times a day. Her mother 
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atrributed this to the fact that she had such a long day. She went to a 
parochial school; she had to leave about 7:30 in the morning and did not 
get home until 4:30 in the evening, and she was getting up at dawn and 
playing before she went to school. Also in May, the month after her father 
left home, she began refusing her lunch at school and her eating became 
progressively poorer from then on. The mother also noted other changes 
in her behavior in that she was openly hitting and kicking her sisters but 
was very protective of the youngest child, a boy. 

I saw the patient on the ward the first time in the afternoon when she 
was supposed to have a pneumoencephalogram, but she was so ill at that 
time I could not examine her. She was completely out of contact with 
reality, except she was fighting the tube feeding violently and one minute 
said “I will eat”’ and the next minute said “I won’t eat’’. She was extremely 
fearful of having anyone touch her. I patted her hand and she withdrew 
from this. On another occasion when I was at the nurses’ station I heard 
screams from down the hall and went down to find that she was being 
bathed by an aide who simply had her hands on the child’s body as she 
was being bathed. This the patient took as a real physical attack on her. 
How much of this is related to the fact that the child had had to have so 
many procedures which were really frightening and painful to her and how 
much of it is related to her delusional interpretation of what was being done 
to her is a question. 

She was very ambivalent toward her family and this seemed to tie in 
with her feelings about food. She would say at one moment, ‘I want to go 
home with with my family, my family are so nice and they are all saying 
prayers for me’’, and then when her mother would comment something 
about eating, in the next breath she would say, ‘Well, that’s sad”, and 
turn her head to the wall away from her mother. The same thing went on 
when she would ask for food very sweetly, and then when someone would 
with great difficulty bring it to her, she would refuse it. Part of the problem 
with the youngster was trying to establish better nutrition. This could not 
be satisfactorily accomplished at that point when she was much too sick 
and much too involved in the psychiatric problem related to eating to be 
expected to carry on her own nutrition. However, it may well be that the 
tube feeding to her signified another way of being assaulted or another way 
of feeling that the environment was pretty dangerous. In the period from 
June until July, the mother would sit beside her with a belt and hit her 
when she refused to eat; her mother was really frantic about the situation, 
knowing the child was going downhill and losing weight, and not knowing 
how to handle it. So this was certainly a secondary complicating factor in 
terms of how the child may have interpreted mother’s wanting to get her 
to eat. This youngster, in spite of the fact that she did not want anyone to 
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touch her, did allow it when the suggestion came from her. She would ask 
someone in the room to cover her up or take care of her physically in some 
other way. Although she was refusing to eat she was quite preoccupied about 
food. When she was asked by our psychologist what she liked to do she 
said, “Color, and do you know what else I do like to do? I like to eat”’. 
Whereupon she let the psychologist feed her. The interaction between the 
mother and child seemed very clear. At one point when she was being fed 
by the psychologist, her mother made some rather caustic comment that 
what she was eating was not nutritious. The youngster then immediately 
shut her mouth and refused any further feeding at this point. 


Dr. Lourie: 


The symptom under discussion, anorexia nervosa, is always one which is 
frustrating and difficult to handle objectively because we know if it con- 
tinues the child will die. At the same time we know that it is not a disease 
in itself, but only the presenting symptom of some fundamental disease 
process. In this patient we are caught on the horns of a dilemma since we 
do not know whether her fundamental disease process is organic or emo- 
tional. Here again is an instance that tends to show us that we can not 
separate the two. 

One of the most striking things about cases of anorexia nervosa is that 
the tendency in the organism to maintain homeostasis is reversed. The 
somatic homeostasis is thrown out of balance by the attempt of the organ- 
ism to maintain mental homeostasis and this syndrome is an illustration to 
us that, in at least some individuals, the emotional balance is more impor- 
tant to try to maintain than the physical. Maybe we can put it a little 
differently. The somatic functioning tries to adapt to the changes that the 
mental changes dictate. Once the cutting down or eliminating food intake 
starts as a process we see concomitant physical changes in every one of these 
children. The body tries to maintain its total homeostasis. It slows down. 
The picture of this child falling asleep frequently is not unusual in some of 
the other such children we have seen. The BMR goes way down. Thyroid 


function, adrenal function and so on, all slow down, and the end picture we 


see is almost always suggestive of a severe endocrine disturbance, possibly 
even Simmond’s disease. One of the knotty problems we face when we 
have a symptom of this kind combined with a more basic organic distur- 
bance is that whichever came first, the persistence of this malignant type 
of symptom can only lead to defeat of any attempt to modify the organic 
process if the anorexia is unmodified. I say, ‘‘which came first’’ advisedly. 
I have no question but that we need to think of brain tumor in this case. 

We are also getting some evidence in the literature that severe depressions 
and significant separations in an individual’s life can alter physiology in a 
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way that may give rise to tumors. Some fascinating work has been reported 
by Greene from the University of Rochester Medical School on this 
subject. He had found significant correlation between severe withdrawal 
following depression with the development of leukemia and lymphomas. 
At Johns Hopkins™ a similar study was reported in which very interesting 
correlations were found between these withdrawal and depression reactions 
and lupus erythematosus. In other words the body may respond physio- 
logically in such a way that we have to deal primarily with the organic 
process that results. Which came first? Whichever came first, we have 
severe organic pathology to clarify and treat in this case, and our first 
therapeutic approaches must be directed toward this problem. We can not 
deal with emotional problems unless we have a living child to work with. 

Where is the pathology in the mind that pushes an individual in the 
direction of needing anorexia as a symptom? The bases for such symptoms 
that we most commonly see are feelings of fear, grief, or guilt. The basic 
parts of the mind are the instincts and urges for self preservation, and race 
preservation. We do not find the pathology there unless organic brain 
changes distort the instincts. Also, the pathology does not occur in the 
conscious part of the mind but usually in the unconscious part. It is in this 
part of the mind which acts to control, express, and modify the instincts 
and urges that we find some kind of change develops in anorexia nervosa. 
This change most often is part of the attempt to defend against the fear, 
grief or guilt. The fear may center around bodily hurt which is one aspect 
prominent in this case. There is a fundamental equation which grows up in 
the unconscious part of the mind that gets involved in many of these cases 
of anorexia nervosa. Mother equals food and mother also means love. 
Therefore food gets to mean love to the child. We usually find in a case 
where there are eating disturbances that something is interrupting or dis- 
torting this equation. This is true of both undereating or overeating in 
children. 

I would like to point out another trend in these cases of anorexia nervosa 
where the primary pathology is emotionally determined. These patients 
‘an shift abruptly from the refusal of food to an excessive preoccupation 
with food. This is a misleading way to put it because they are always pre- 
occupied with food. The last case of such anorexia we had on the wards 
spent all her time feeding the other children. Just like this child, she was 
very preoccupied with food. The reversal may take place in the direction of 
overeating, and then we see obesity. In some patients this gets to be an 
alternating pattern of emaciation and obesity. If we take away the symptom 
by force without doing something about the underlying fear, guilt or grief 
we have seen psychotic behavior. I wonder if, in the acute phase that Dr. 
Millican saw on the wards, there was not this kind of mild early psychotic 
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response to the attempt to take away the symptom. Organic brain changes 
could also facilitate such patterns. 

I think we are certainly clear about how to proceed with this case. We 
have indications that we can not let up in any direction. No matter what 
the organic pathology turns out to be, whether it is a brain tumor or not, 
the post operative course can be expected to be complicated by the anorexia 
nervosa. Therefore I would be most comfortable if we had an interdepart- 
mental approach to a problem of this kind. 


Dr. LoPresti: 


I did want to comment on Finberg and Harrison’s article? in which they 
clearly stated that hypernatremia can occur in the presence of, or secon- 
dary to, gross cerebral lesions, cerebral trauma or encephalopathy. How- 
ever, they reported a group of 69 patients with no pre-existing central 
nervous system disease who had hypernatremia. Of particular interest in 
these 69 patients was that half of them had neurological symptoms, such as 
lethargy, spasticity, convulsions, and hyperactive reflexes to the extent 
that spinal punctures were performed. In the half that had spinal punctures, 
the most consistent finding in the spinal fluid was an elevated protein con- 
tent. The mortality rate in these children was five times greater than the 
mortality rate in a group of similar patients with dehydration who did not 
have hypernatremia. In other words, Finberg and Harrison were trying to 
show that hypernatremia can occur as a result of a decreased intake of 
fluid in the absence of any special nervous system disturbance. Four of 
these patients have severe neurological residuals and the most severe was 
a complete spasticity of all of the muscles of the body. This patient has 
lived for a number of years. In the two patients who had autopsies per- 
formed evidences of intracranial hemorrhage were found. 

We, here at Children’s Hospital, have become acutely aware of hyperna- 
tremia. We have recently had on our wards two unusual patients with hyper- 
natremia. Dr. Williams has referred to the patient with a glioma who had 
hypernatremia. The other is a small infant who is still hospitalized and who 
has a iatrogenic hypernatremia. This 2 month old infant received some- 
thing like 8 grams of salt in 24 hours. She now has recurrent convulsive 
episodes. We are investigating this infant to see whether she does have 
primary organic intracranial damage at the present time. Our impression 
is that this damage is the result of the hypernatremia. 


Dr. Stevens: 


I think this child has a dangerous lesion. I think she has a brain tumor, 
I think it is growing rapidly, and I do not think there is much time. I think 
there has been substantial evidence assembled here to indicate the presence 
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of a supratentorial lesion progressing to involve almost every single neuro- 
vegatative phenomenon indicative of a hypothalamic lesion including a 
disturbance in appetite and intake of food. It is quite characteristic for a 
lesion in the hypothalamus to produce anorexia. This can be of a rather 
remarkable degree even without involving the frontal lobes. The same can 
be said of lesions in the hypothalamus causing behavior problems. In addi- 
tion there are these conspicuous changes in salt and water metabolism 
which are universally accepted as being a hypothalamic phenomenon in 
many instances. As if that were not enough, we have a history of progres- 
sive blindness and finally the very convincing objective and unequivocal 
evidence of ventricles that are about one and a half times normal size plus 
the elevation of the floor of the third ventricle. I think this child has a 
lesion right on top of the sella turcica. I think it is either a cranio- 
pharyngioma or an adenomatous type of cystic tumor elevating the optic 
chiasm. I think that this child should be immediately readmitted to the 
hospital and studies prior to exploratory operation performed at once. 


CASE FOLLOW-UP 


This patient was readmitted to the hospital on November 7, 1955 and 
was operated on by Dr. Williams on November 9, 1955. A horsehoe inci- 
sion was made in the right fronto-temporal region. The optic nerves were 
almost impossible to identify as such for they were flattened, quite thin and 
blended into the capsule of a grayish mass arising from the pituitary fossa 
and bulging upward. The mass was first aspirated and no fluid was obtained. 
Since it was impossible to remove in toto, a sufficient quantity to decom- 
press the optic nerves and optic chiasm was scooped out. 


Dr. Guin: 


The gross specimen consisted of a reddish soft portion of tissue measuring 
0.4 X 0.3 X 0.1 em. On frozen section the tumor was thought to be malig- 
nant though the source of the tumor was not obvious. Paraffin section 
revealed the tumor cells to be fairly large, oval to irregular in shape and 
containing a moderate amount of cytoplasm (Figure 1). No organoid pat- 
tern was observed. The nuclei were enlarged and hyperchromatic with very 
prominent single nucleoli. Mitoses were fairly frequent and some of the cells 
showed vacuolated cytoplasm. Aggregates of small dark cells resembling 
lymphocytes and cells from the anterior lobe of the pituitary gland were 
noted intermixed with the tumor. Hemorrhage was a prominent feature. 
The tumor did not present a cell type that suggested pituitary origin. The 
characteristics of the tumor cells plus the finding of numerous small dark 
cells was consistent with the diagnosis of a pinealoma. Pineal tumors are 
rarely found in the pituitary. 
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Fig. 1. Microscopic section: Large tumor cells with prominent hyperchromatic 
nuclei together with lymphocytes and a few large pale cells from the anterior portion 
of the pituitary gland. 


Nine months following surgery the child expired. In the interim, she was 
hospitalized at the Clinical Center of The National Institutes of Health 
where she received massive radiation therapy to the area of the tumor. 

At autopsy careful examination of the brain revealed no further evidence 
of tumor. There was focal edema, degeneration and necrosis in the brain 
tissue adjacent to the pituitary and surrounding the optic nerves and chi- 
asm. Brownish, depressed areas of cortical damage were noted along the 
lateral and inferior surface of the right frontal lobe. There was a similar 
appearance to the brain tissue extending from the wall of the third ven- 
tricle out into the left and right basal ganglia. These lesions were thought 
to be the result of x-ray therapy. No lesions of the pineal body were observed. 
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SOME COMPLICATIONS OF SICKLE CELL ANEMIA 


Roland B. Scott, M.D.*, James A. Davis, Jr., M.D.t, Angella Ferguson, 
M.D.t{ 


Prior to the era of modern antibiotic therapy, pneumonia and other 
respiratory infections were the chief causes of death in children with sickle 
cell anemia. This present report describes the effect of infection in three 
children with this disease. 


CASE 1 
Dr. Davis: 


This 8 year old colored boy was readmitted to Children’s Hospital on October 
21, 1956, with the complaints of chills, fever, headache, and pain over the left arm 
of about 7 hours duration. The mother noticed pallor and bluish discoloration of his 
lips. The child had had the same complaints when he was hospitalized in October, 
1952. He was diagnosed as having sickle cell anemia and was given a blood transfusion 
at that time. His past history revealed that he was born at full term of a normal 
spontaneous delivery; pregnancy and labor of the mother were uncomplicated; 
developmental history was normal. He had received all immunizations and vaccina- 
tions. At 144 years of age he had uncomplicated measles. He was hospitalized in 
October, 1950 because of Chlorox® ingestion. In February, 1953 he wasagain readmitted 
to this hospital because of pneumonia. His family history was negative for sickle 
cell disease and, except for a grandmother who had diabetes, the rest of the history 
was non-contributory. 

On admission his temperature was 105°, pulse 140 and regular, respirations 52 
per minute and regular. Examination of the head was normal; the pupils reacted 
well to light and accommodation; the nasal mucosa was pale; the throat was mildly 
red; the tonsils were hypertrophied but not congested; and bilateral, shotty non- 
tender, cervical lymph nodes were palpable. There was diminution of breath sounds 
over the base of the right posterior lung field. The cardiac sounds were regular and 
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of good quality. The rest of the physical examination was normal. Blood examination 
revealed a hemoglobin of 8.6 gm. per 100 ml., hematocrit 31 per cent, white blood 
cell count of 28,500 per cu. mm., with 81 per cent segmented forms, 15 per cent band 
forms, 3 per cent lymphocytes, and 1 per cent eosinophils; the platelets appeared 
adequate. There were 90 erythroblasts per 100 white cells, and many target cells and 
sickle cells. The blood type was ‘‘A”’ Rh negative, the total bilirubin was 2.2 mg. per 
100 ml., with 0.4 mg. direct and 1.8 mg. indirect reacting. The urine was yellow and 
clear with pH 4.5, and specific gravity 1.010; there was only one leukocyte per high 
power field. A total eosinophile count was less than 10. 

Following admission, the patient received oxygen, and efforts were made to lower 
the temperature. A chest x-ray and blood cultures were taken later in the day. Twelve 
hours after admission he was given penicillin and streptomycin intramuscularly, and 
250 cc. of whole blood. The temperature remained elevated, varying from 102-105° 
The child complained of thirst and chills; his pulse was barely perceptible; and his 
blood pressure could not be obtained. Later that afternoon he was incontinent of 
urine and feces. Another blood examination at this time revealed the presence of 
pneumococci in a direct blood smear, but blood cultures remained negative. Nor 
epinephrine was administered by slow intravenous drip as well as one million units 
of penicillin and 650 milligrams of chloramphenicol. The patient became dyspneic 
and had a convulsion that lasted for about thirty seconds. His eyes moved in a lateral 
direction, and he vomited dark brown fluid. Just prior to death he was given adreno 
cortical extract, but failed to respond to any of these measures and died suddenly 
after a 24 hour stay in the hospital. 


CASE 2 


This 19 month old male negro infant was admitted to this hospital on November 
3, 1956 because of high temperature of about 2 hours duration, fretfulness, and ir 
ritability. The patient had been diagnosed as having sickle cell anemia and had been 
previously admitted to this hospital three times. The first admission was in December, 
1955 for bronchitis, and sickle cell anemia with crisis. A nutritional component to 
the anemia was also thought to be present. The second hospital admission was three 
weeks later in January, 1956, because of left otitis media, bronchitis, measles, and 
sickle cell anemia. The family history was essentially negative. 

On admission, the patient was a well developed, well nourished, 19 month old 
negro infant who was irritable and crying. His nostrils were flaring, his skin was hot 
and dry, his pulse was 200 per minute, respirations 40 per minute, and temperature 
105°. There was a grade 2, blowing, systolic murmur heard over the precordium. 
The liver was palpable 1 cm. below the right costal margin, and the spleen was pal- 
pable 2 cm. below the left costal margin. The hemogram on admission revealed the 
hemoglobin to be 6.2 gm. per 100 ml., hematocrit 21 per cent, and total white blood 
cell count 16,750, with 29 per cent segmented cells, 69 per cent lymphocytes and 2 
per cent eosinophiles. There were 26 nucleated red blood cells per 100 white cells with 
many target cells visible. In addition, there was hypochromia, marked anisocytosis 
and poikilocytosis. The sickle cell preparation showed 90 per cent sickling. 

The patient soon after admission showed severe respiratory distress, with marked 
abdominal distention. Measures were taken to lower the temperature. The patient 


was placed inside an oxygen tent and a tube was inserted into his rectum. Eight 
hours after admission he died rather suddenly. A few petechiae were noted on his 


face and neck just prior to death. 
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Dr. Scott: 


I think we can assume that both of these children died in sickle cell 
crises with complicating infections. The 19 month old infant with the 
questionable petechiae may have had septicemia or meningitis. From the 
history and physical examination alone, one cannot completely exclude 
acute pulmonary complications in both cases. I think this brings to mind 
one point about sickle cell anemia that has been known for a long time, 
namely, these patients are particularly susceptible to acute infections. 
Now that we are in the winter season of the year, I think it is quite possible 
that more of these complicated cases will be encountered, so that I am 
going to introduce my discussion of complications of sickle cell anemia by 
asking Dr. Angella Ferguson to tell you about a child who was recently 
seen at Freedmen’s Hospital. 


CASE 3 
Dr. Ferguson: 


This is the case of a 6 year old negro boy who was admitted because of fever, 
anorexia, upper abdominal pain and vomiting of 24 hours duration. He was known to 
have sickle cell anemia, having been diagnosed at the age of 23 months. He had 
experienced numerous hospital admissions, and required many transfusions because 
of crises during his first two years of life. At the time of admission to the hospital he 
exhibited apathy, flaring of the alae nasi, expiratory grunting and inspiratory re- 
traction of the subcostal and intercostal spaces. Physical findings indicated consoli- 
dation involving the lower lobe of the right lung. 

Admission laboratory examination revealed a red blood cell count of 2.3 million, 
hematocrit 23 per cent, a total white blood cell count of 34,000, hemoglobin 7 gm., and 
icterus index 11.4. The specific gravity of the urine was 1.007. The nose and throat 
cultures grew hemolytic streptococcus and hemolytic staphylococcus aureus (man- 
nitol positive). Culture of the blood was negative. The initial radiographic films 
of this child showed consolidation of the lower two-thirds of the right lung. There 
was obliteration of the cardiophrenic angle and the heart was slightly enlarged. 

Therapy on admission consisted of oxygen inhalation, intramuscular penicillin, 
intravenous fluids, and analgesic and antipyretic measures. On the third hospital 
day, however, his temperature was still 103°. Re-examination of the patient revealed 
a marked increase in the extent of the pneumonic process in the right lung. There 
was a suggestion of fluid in the pleural space on physical examination. When thora- 
centesis was performed 15 cc. of thick, yellow sterile pus were recovered. At this 
time, therapy was changed to chloramphenicol, ascorbic acid and repeated blood 
transfusions. 

The patient continued to improve slowly. On the seventeenth day of hospitali- 
zation his antibiotics were discontinued, and on the twentieth day he was discharged. 


Dr. Scott: 


I think this patient who was just described by Dr. Ferguson illustrates 
the type of delayed resolution of pneumonia which is not infrequently 
observed in sickle cell anemia. Pneumonia in the child with sickle cell anemia 
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represents a fairly serious disease, and it is my opinion that full supportive 
measures such as oxygen, vitamins, and blood transfusions in addition to 
antibiotic therapy are often needed to assure a recovery before the patient’s 
strength is siphoned away by a lingering, debilitating infection. 

The difficulty that the sickle cell anemia patient experiences in recover- 
ing from acute and chronic infections is probably due to a combination of 
such factors as anemia, poor nutrition, circulatory stasis, relative anoxia 
and cellular and humoral immunologic deficiency. 

Many children are admitted to the hospital in severe crises with enlarge- 
ment of the heart, liver, and spleen. There are probably not many instan- 
ces in medicine where blood transfusions are indicated in the treatment of 
‘ardiac enlargement. The sickle cell crisis may represent such an indication, 
however, and blood should be given slowly, cautiously and in small 
amounts. In this condition small daily blood transfusions are often safer 
than large volumes of blood given too hastily. 

Gall stones occurring as a complication of sickle cell anemia are occasion- 
ally seen in older children, particularly those who have had numerous blood 
transfusions. If there are no obvious clinical symptoms referable to the 
gall bladder, cholecystectomy is not done. The gallstones which contain 
calcium bilirubinate may be visualized on x-ray examination of the abdomen. 
If the calcium content is low, a cholecystogram may be needed to demon- 
strate the stones radiologically. 

Cutaneous ulceration of the legs is another complication which is rarely 
seen in young children, although Chernoff, Shapleigh, and Moore in St. 
Louis state that 30 to 50 per cent of all persons with sickle cell anemia have 
ulcers of the leg at some time during their lives. 

These leg ulcers respond best to a regime consisting of rest, elevation of 
the leg, and antibiotic ointment. For the treatment of this complication, 
Chernoff and his associates advocated the maintenance of red blood cell 
counts and hemoglobin concentration at normal or near normal levels by 
multiple blood transfusions. Slight trauma and a tendency to circulatory 
stasis as well as anemia are probably contributory factors in the patho- 
genesis of these ulcers. 

Osseous changes which simulate Legg-Perthes disease, have recently 
been described by several observers as being characteristic findings in cer- 
tain older children and adults with sickle cell anemia. These patients may 
have a limping gait due to hip joint disease which may be unilateral or 
bilateral. The roentgenograms show evidence of osteoporosis, fragmen- 
tation and distortion of the normal architecture of the femoral head and 
neck. 

Now, a few statements about the management of sickle cell anemia of 
the common homozygous type in children. 
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The treatment employed in a child with sickle cell anemia in crisis 
depends in a large measure upon the general condition of the patient and 
the nature of the factors responsible for the precipitation of the crisis. In 
childhood, acute infections, severe trauma and sudden derangements in the 
water and electrolyte balance of the body appear to be important trigger 
mechanisms in precipitating crises of a severe nature. Crises of a mild to 
moderate degree can often be controlled satisfactorily by bed rest, ano- 
dynes, such as aspirin or codeine, hydration, and antibiotic therapy for a 
co-existing infection. Oxygen and ACTH or cortisone are also of value in 
selected cases. In some patients, we have been able to treat crises success- 
fully by the intravenous administration of 6 per cent Dextran® in 5 per cent 
fructose. In the meantime, until the patient is safely out of crisis it is help- 
ful to have frequent determinations of the hemoglobin or hematocrit, serum 
bilirubin, reticulocyte count, and red and white blood cell counts. 

Blood transfusions are now used much less frequently than formerly; 
however, in my opinion they are still indicated in certain selected instances 
such as the following: 

1. When there is co-existence of a severe infection such as pneumonia, 
meningitis, or septicemia. Blood transfusions judiciously employed in such 
instances can be of considerable aid to the patient in getting over the 
“hump” of the illness. 

2. When the crisis has been attended by a precipitous fall of the hemo- 
globin and red blood cell counts to dangerously low values associated with 
a clinical picture of shock and profound debilitation. 

3. When the trauma of surgical procedures, especially those of an emer- 
gency nature, must be superimposed upon a debilitated status in the 
patient. 

4. When other measures fail to relieve severe pain or other symptoms. 

In the free intervals between crises, these children lead fairly normal 
lives despite a low hemoglobin (7 to 8 gm.), and a low red blood cell count 
(2 to 3 million). They should at all times be protected as much as possible 
from acute intercurrent infections. Adequate diet, daily rest periods, and 
good personal hygiene are important. Liver, iron and vitamin therapy have 
no effect on sickle cell anemia per se. Cobalt is unsatisfactory and unsafe 
for long term therapy and should not be used. Splenectomy is very rarely 
indicated in this disease. Eventually, most patients lose their spleen as a 
functional organ through fibrosis. Chronically infected tonsils and adenoids 
should be removed during the asymptomatic intervals between crises. 

The circulatory cellular volume in children with sickle cell anemia is 
often quite low, so that the increase in plasma volume observed in these 
cases is probably compensatory. The total blood volume (plasma plus cells) 
approaches the calculated value for normal children. Clinically, children 
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in sickle cell crisis are usually strikingly benefited by hydrating procedures. 
The “ballooning effect’’ of intravenously administered fluid such as Dex- 
tran® apparently mobilizes stagnant red blood cells so as to get them back 
into effective circulation. Following fluid therapy one often notes a signi- 
ficant increase in circulating hemoglobin mass. It is true, of course, that 
this type of therapy results in a temporary increase in the plasma volume. 
The fluid should be given slowly and the cardiac status of the patient should 
be carefully watched. 


CLINICAL PATHOLOGICAL CONFERENCE 


Discussant: Frederick G. Burke, M.D.* 
Prepared by: Grace H. Guin, M.D.f 


PROTOCOL 


This 10 year old white girl was admitted to the Children’s Hospital on 
August 28, because of convulsive seizures which began 16 hours prior to 
admission. 

On the evening of August 21, the child attended a carnival and became 
“sick to her stomach”’ while riding a ‘‘Loopa plane’’; she returned home and 
went to bed. She slept well and upon awakening in the morning had a fever 
of 102° with nausea but no vomiting. These symptoms persisted for two 
days, during which time the child remained in bed and received 0.6 gm. of 
aspirin every 4 hours while awake. She was seen by a private doctor on 
August 23, and was given penicillin. On August 25, the fever subsided and 
she slept most of the time. On August 26 she again began to vomit. On 
August 27, her physician prescribed tablets of phenobarbital and bella- 
donna, the first tablet of which was was vomited half an hour after its inges- 
tion. About two hours later the child became delirious. At 8:30 P.M., 
midnight, 2:30 A.M., and 4:00 A.M., she convulsed and manifested aggres- 
siveness. 

Past and family history were not significant. 

On admission the patient was a well developed, well nourished, 10 year 
old white girl who was comatose and poorly responsive to painful stimuli. 
The temperature was 103.6°, the respirations rapid, the pulse weak, and 
the blood pressure was 116/78. The pertinent physical findings were: dilated 
pupils which reacted to light, slight blurring of both optic discs, spasm of 
the jaws which precluded examination of the mouth, resistance of the neck 
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to flexion, but no true rigidity, sluggish deep tendon reflexes, and occasional 
tonic spasms of the muscles. At a later examination the optic discs were 
found to be obliterated except for a small 30° area of the right lateral disc 
margin. The pupils were fixed and dilated. Laboratory examinations on 
August 28, revealed a hemoglobin of 12.5 gm. per 100 ml., white blood cells 
11,300 per cu. mm., with segmented forms 75 per cent, band forms 3 per 
cent, young forms 3 per cent, lymphocytes 13 per cent, and monocytes 6 
per cent. The platelets were adequate and the red cells were of normal 
morphology. Urinalysis revealed a trace of sugar, 1 plus acetone and a 
strong positive reaction for salicylates. Two hours later, urinalysis was 
negative except for 25-50 erythrocytes and 8 leukocytes per high power 
field. Six hours after admission the urine was described as having a turbid 
color, an acid reaction, a specific gravity of 1.026, albumin 10 mg. per 100 
ml., a trace of acetone and 30-40 erythrocytes and 2-3 leukocytes per 
high power field. Spinal fluid was obtained under a pressure of 180 mm. 
H,O; its appearance was clear, and it contained 15 mg. per 100 ml. of pro- 
tein, 112 mg. per 100 ml. of sugar, and 2 leukocytes per cu. mm. with an 
occasional erythrocyte. Her blood sugar was 165 mg. per 100 ml., blood 
urea nitrogen 17 mg. per 100 ml., blood chlorides 115 mEq. per 100 ml., and 
blood carbon dioxide combining power 48 volumes per cent. Prothrombin 
time of a control was 13 seconds and of the patient 14 seconds. 

The patient continued to have rigid extremities and areflexia. Her tem- 
perature rose to 104.4°; pulse was 132 per minute, respirations 36 per 
minute and blood pressure 150/110. 

At 9:40 P.M., about 9 hours after admission, a bilateral trephining of the 
skull was performed and the lateral ventricles were tapped, after which a 
left subtemporal craniotomy was done. After the operation the systolic 
blood pressure was 120, the pulse 140 per minute and weak. The patient 
continued to breathe rapidly and by 2 A.M. the blood pressure had fallen 
to 60/0. Blood tinged mucus was aspirated from the air passages and at 3:36 
A.M. she was pronounced dead, seven days after the onset of the illness. 


DISCUSSION 
Dr. Burke: 


The initial mild complaints of nausea and vomiting, slight fever and 
headache, followed by such a dramatic and destructive course presents a 
problem in retrospective diagnosis as well as in management of the actual 
patient during life. This tragic ending should make one more sympathetic 
toward the poor mothers who so frequently call the pediatrician about 
these minor complaints. I do not feel at all confident in approaching the 
differential diagnosis of this child, but I think if we consider five major 
diagnostic possibilities, we may be able to make some logical guesses and 
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rule out a few conditions. The five basic patterns of diseases to be considered 
would be infectious, toxic, cerebro-cardio-renal (specifically acute glomerul- 
onephritis), neoplastic, and vascular. 

Among infectious diseases one might reasonably consider encephalitis, 
particularly of the influenza type, since one has in mind the epidemic of 
nausea, vomiting, headache, muscle pains, and fever that we are seeing 
currently in the community. It is quite true that this type of epidemic may 
not have occurred during this patient’s illness, and it is not supported by 
the supple neck, normal spinal fluid pressure and protein, and lack of cel- 
lular response in the spinal fluid. The common contagious diseases may all 
have their onset with an encephalitic picture even before the appearance 
of the typical diagnostic feature of a rash. The spinal fluid findings again 
tend to rule these out. Group B Coxsackie virus recently has been indicted 
in a number of cases of encephalitis. Whether this will prove to be a common 
cause of encephalitis, only further study will reveal. Meningitis, of course, 
was ruled out on the first day. The lack of a stiff neck is a good clinical 
sign against it. At the age of 10 years, resistance of the neck is a most re- 
liable sign, and is present in all cases of meningitis that I have seen at 
that age, although a stiff neck may be absent in the very young infant with 
meningitis. There is nothing subsequently in the course either by labor- 
atory or by clinical observation to support the impression of meningitis. 
Strikingly the jaws were noted in the protocol to be so spastic that a fair 
examination of the throat could not be made. However, there was also 
areflexia, which would rule out tetanus. In this disease the deep tendon 
reflexes and superficial reflexes are always markedly hyperactive. I find 
no reasonable explanation for this child’s disease and subsequent course on 
an infectious basis. 

In considering the possibility of poisoning, we know that certain toxic 
agents could cause this clinical picture. The ones that we know she was 
exposed to were salicylates and belladonna with phenobarbital. Although 
there was a positive salicylate reaction in her urine several hours after 
admission, salicylate intoxication classically is not accompanied by the 
deep masseteric spasm that this child had. One would expect to see the 
hyperpyrexia and tachypnea which were present. The transient elevation 
of her carbon dioxide combining power is a phase of salicylate intoxication 
which I have never seen. Acidosis is by far the predominant acid-base 
imbalance noted in children at the time of hospitalization, so that salicy- 
late poisoning is most unlikely in the absence of clinical and laboratory 
evidence of acidosis. The phenobarbital-belladonna preparation could 
explain some of the symptoms, especially the dilated pupils, hyperpyrexia 
and lethargy. However, since these tablets were vomited a half hour after 
ingestion, they could hardly explain her turbulent course and subsequent 
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death. Lead and thorium could cause a picture somewhat like this, but 
there is nothing in the protocol to support the impression of poisoning by 
these agents. 

I would like to consider acute glomerulonephritis as a possibility de- 
spite the fact that there is very little concrete evidence to support this diag- 
nosis. Primarily, the hematuria, albuminuria, and late rise of blood pressure 
are the findings that would make one consider it. Abdominal pain is a 
common presenting complaint and nephritis is quite common in this age 
group. About 20 to 30 per cent of children in the first decade of life who 
have nephritis will present with acute encephalopathy, characterized by 
severe headache, coma, delirium and/or seizures. Due to the associated 
arteriolar spasm that is part and parcel of this generalized disease, the 
cerebral manifestations may be quite dominant, and these children have a 
notoriously poor tolerance to surgical procedures. Nephritis is best con- 
sidered as a cerebral-cardiorenal combination disease in which the dominant 
features may be manifested by the kidney, the heart, or the brain. I have 
seen children with encephalopathy due to nephritis whose initial specimen 
of urine after hospitalization was normal. Usually, however, those children 
with severe cerebral manifestations have severe involvement of other organ 
systems. This child’s normal blood urea nitrogen, her normal initial blood 
pressure, and the lack of any mention of edema are significant points against 
the probability of nephritis, but at this minute I cannot rule it out. Cer- 
ebral arteriolar spasm with some edema such as is seen in nephritic en- 
cephalopathy could certainly explain most of these symptoms although 
possibly one might have expected a higher spinal fluid pressure than 180 
mm. of water. 

Brain tumor always has to be considered in a child whose predominant 
symptoms are cerebral. We must remember that brain tumors in children 
are common, and while the classic picture is of the insidious development 
of symptoms leading up to precipitous events such as this child showed, the 
tumor may spread by silent seeding for a long time until the sudden onset 
of a fulminating course. Particularly is this true in the case of medullo- 
blastoma which is common at this age. One might expect that x-rays of 
the skull would show some evidence of chronic increased intracranial pres- 
sure. Unfortunately, no x-rays were taken of this child. It is not surprising 
to those who have seen many brain tumors in childhood to find that chil- 
dren may have papilledema and optic atrophy to the point of almost com- 
plete blindness without having any subjective complaints referable to 
vision. This is less true in a ten year old than in the very young. Headache, 
nausea and vomiting all occur in 60 to 75 per cent of patients with brain 
tumor. Double vision, strabismus, nystagmus, and head tilting, by their 
absence, are strong points against this possibility. Seizures occur in only 
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about 15 per cent of patients with brain tumor but are more common if 
there is a fulminaing course as with medulloblastoma. Vomiting and con- 
vulsions are more common with tumors in the cerebral hemispheres, as 
opposed to the 75 per cent of tumors that occur in the cerebellar region, 
which cause ataxia and incoordination. 

The fifth pattern in the differential diagnosis is that of vascular disease 
and the diagnosis more likely lies in this field: aneurysm, thrombosis and 
blood clotting factor deficiencies are the three I would consider. In sickle 
cell anemia and in thrombocytopenic purpura, vascular accidents may 
occur and could present a picture like this. These possibilities are ruled out 
on the basis of the race of the patient and normal platelet count. 

An aneurysm certainly cannot be ruled out, but the lack of blood and 
the normal protein in the spinal fluid more or less speak against this possi- 
bility. If I were at this minute to select one cause that would best explain 
all the seemingly unrelated findings, I think I would choose a dural sinus 
thrombosis with cerebral vein thrombosis secondary to it. Cerebral vas- 
cular thromboses are frequently of a septic nature and may cause fever, 
headache, nausea, vomiting, and sometimes more localizing signs such as 
edema of the head, or protrusion of one eye. I would feel better if there were 
such evidence in the protocol. The septic fever accompanied by vomiting, 
the diminished deep tendon reflexes, and suppleness of the neck in the 
presence of retinal findings typical of increased intracranial pressure are 
fairly characteristic of a cerebral vein thrombosis. Initially we often see a 
quietly sick child until the cortical veins are involved; then cerebral anoxia 
produces rather violent motor activity. If a child does have a cerebral 
venous thrombosis it is quite possible for the renal vein to become involved 
secondarily, and this might explain the hematuria, albuminuria, and sub- 
sequently the rise in blood pressure. Although there is no indication of a 
cause for a cerebral thrombosis such as an endocarditis or an infectious 
process in the brain, these sometimes occur without significant preceding 
history. Likewise, an aneurysm might explain many of these manifestations 
although the lack of blood or bleeding in the spinal fluid would make me 
think more of thrombosis than a cerebral aneurysm. 

I think that my first diagnosis would be a vascular thrombosis. I do not 
feel completely safe in ruling out nephritis with encephalopathy. As a third 
choice I would consider brain tumor. 


Dr. Guin: 


This case is still a puzzle to all of us. I would like to present the neuro- 
surgeon’s report before we discuss the pathology. 

‘““A few minutes before the operation, the child’s condition was dread- 
ful; her breathing was labored and gasping, and she was in a deep stupor. 
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There were bilateral choked optic dises and constant convulsive twitches 
of the right hand. The pulse rate was 160 per minute and the systolic blood 
pressure was 160. An incision was made over the child’s left temporal bone. 
The dura was then incised and immediately the tense brain protruded 
through the durai incision. Two unsuccessful attempts were made to strike 
a tumor, cyst or ventricle in this region with a ventricular needle. The 
child’s condition was so precarious that the procedure was not prolonged 
and the wound was closed with interrupted sutures leaving the dura open 
and the brain protruding for purposes of decompression. On completion of 
the operation the systolic blood pressure dropped to 120 and the pulse was 
140 per minute. The purpose in operating was to reduce, if possible, the 
extreme intracranial pressure so that the child’s life could be preserved 
until necessary diagnostic tests were conducted and appropriate therapy 
instituted.” 

I think when you mentioned nephritis, you came as close to the answer 
as we could get. The kidneys were normal in size, and the histologic changes, 
if one can classify them as glomerulonephritis, were minimal. I think one 
would probably not be impressed if he saw the kidneys by themselves, 
without any accompanying history. It certainly was not an advanced 
degree of nephritis from the morphological viewpoint. However, the urine 
did show the stigmata of nephritis. The child had no brain tumor, but the 
markedly edematous brain weighed about 250 grams more than the nor- 
mal. This child certainly had reason to have abdominal pain; the liver was 
twice the normal size and had the yellowish brown discoloration which we 
associate with fatty degeneration. Microscopically there was a fair degree 
of acute inflammatory cell infiltration. We have one other interesting finding; 
there was a Cushing-Rokitansky ulcer. The child had perforated her esoph- 
agus in the lower third on the left side and the left pleural cavity contained 
50 ml. of gastric content. We are sure that this was a terminal event as 
there was no significant bleeding and no inflammatory reaction. 

The neurosurgeon stated that this is the second case that he has seen in 
which a child had this sudden dramatic illness and death and similar renal 
changes were seen at autopsy. It may be that this is a somewhat atypical 
explosive nephritis associated with the central nervous system syndrome 
which turns our attention to such diagnoses as brain tumor, thrombosis and 
vascular accidents. Incidentally, there was early necrosis in one area of 
one adrenal gland, but certainly I think that the child had sufficient intact 
adrenal tissue to maintain her. There were no signs of encephalitis. I saw 
no inclusion bodies in the brain, nor did I see any inclusion bodies in the 
tubular cells of the kidney, nor any changes in her lung other than a pul- 
monary hemorrhage which I feel sure was a terminal event 

So I think nephritis, as you mentioned, is.the best choice for diagnosis. 
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The fever, hepatomegaly with inflammatory cells, and the fatty degener 
ation of the liver might have been part of a sudden, acute infection that 
initiated the nephritis. 


Dr. Burke: 


Was the heart enlarged? 


Dr. Guin: 


Yes. It weighed 157 grams and the normal for this age is 116 grams. There 
was no inflammatory change in the heart, the enlargement being on the 
basis of hypertrophy. 


| CLINICAL BRIEF | 


THE DEMYELINATING ENCEPHALOPATHIES 
J. William Oberman, M.D.* 


A group of rare heredofamilial and degenerative diseases of the nervous 
system, each characterized by the same basic pathologic process, degen- 
eration of the white matter of the cerebral hemispheres, is known col- 
lectively as the demyelinating encephalopathies. The initial microscopic 
lesion in each of these diseases appears to be a degeneration of the myelin 
sheaths of subcortical nerve fibers and later degeneration of the axis cylin- 
ders. When this degeneration is diffuse and symmetrical, and without 
evidence of cerebral softening, the disease may be termed Cerebral sclerosis 
of Pelizaeus-Merzbacher (chronic infantile form), Cerebral sclerosis of 
Scholz (subacute juvenile form), or Cerebral sclerosis of Krabbe (acute infan- 
tile form), depending on the age of onset and rapidity of progression of the 
disease. When this degeneration occurs in concentric globes separated by 
zones of intact myelin, the disease is known as Encephalitis periaxialis 
concentrica of Balo, and when in addition to evidence of microscopic myelin 
degeneration, there are massive focal areas of softening of the white matter 
noted on gross examination, the disease is known as Encephalitis periaxialis 
diffusa of Schilder (Schilder’s Disease). 

Characteristics of this group of diseases as a whole are: 1) The patient is 
normal at birth; 2) Symptoms may first appear at any age, but are relent- 
lessly progressive; 3) Although sporadic cases are known to occur, some 

* Junior Associate Staff, Research Fellow, Research Foundation, Children’s 
Hospital; Instructor, Pediatrics, Georgetown University School of Medicine. 
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Fie. 1. Note mild opisthotonus, rigid extension of the legs, flexed arms, 
and clenched fists. 


other relative or member of the family will usually be found to have had a 
similar or identical condition. 

A positive diagnosis in a patient with one of these diseases during life is 
difficult and frequently may only be suspected. Symptoms will vary accord- 
ing to the subcortical area first affected, but eventually cortical blindness, 
mental deterioration, and bilateral muscle rigidity gradually put in an 
appearance, and are followed progressively in a few weeks (Krabbe) to a 


few years (Pelizaeus-Merzbacher) by flaccid paralysis, coma, and death. 
Involuntary or frank convulsive movements may occur. Uncontrolled 
laughter or crying and progressive vomiting are early symptoms. The 
prognosis is hopeless and there is no known treatment. 


CLINICAL DATA 


This 7 month old white female infant* was the product of a normal, full 
term pregnancy. Delivery was uncomplicated and her birth weight was 7 
pounds and 6 ounces. She did well initially and her early development 
appeared normal to her parents. At 4 months of age she weighed 13 pounds, 
5 ounces, and at this time she began vomiting several of her feedings daily. 
The vomiting became progressively more severe and projectile in nature, 
so that at age 7 months she was vomiting a portion of almost every feeding 
and weighed only 13 pounds. Concomitant with the vomiting she became 
markedly irritable and cried constantly when awake. She had never gained 
head control, and neither reached for objects nor rolled over. She had one 
older sibling, aged 3 years, who was normal. There was no history of fa- 
milial disease. 

At age 7 months she appeared small and undernourished, and was ex- 


* From the private service of W. F. Burdick, M.D. 
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tremely irritable. Head circumference was 42 em. The cranial vault 
appeared small, and the anterior fontanelle measured 1 cm. in diameter. 
There was mild ptosis of the left upper eyelid, pupils were equal but small 
and responded sluggishly to light, and optic fundi appeared normal. She 
did not follow objects with her eyes. Her mouth was constantly gaping. 
Chest circumference was 38 cm. Heart, lungs, and abdomen were normal. 
When awake her position was one of mild opisthotonus even though her 
neck could be flexed with ease. Both legs were completely extended and 
somewhat adducted. Her arms were flexed at the elbows; her hands re- 
mained clenched (Figure 1). After admission to the hospital episodes of 
small convulsive motions of her arms accompanied by roving eyes and 
irregular respirations were frequently noted. 

Bilateral subdural taps were negative. Skull x-rays were normal. An 
electroencephalogram was reported as diffusely abnormal. During hospital- 
ization she fed very poorly and vomited frequently. Her condition slowly 
deteriorated; at age 10 months she weighed 10 pounds, 8 ounces, and had 
to be fed by gavage. Her rectal temperature at this time varied between 94 
and 97 degrees. Her cry was weak, there was little spontaneous motion, and 
her rigid extremities were now becoming flaccid. 
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